Multiple high-Stokes and anti-Stokes orders are frequently observed in stimulated Raman scattering (SRS). In the vast majority of cases, the higher orders are the result of parametric Pwave processes occurring under phase-matched conditions. This phase matching requires that the various orders are generated at widely differing angles and the resulting multifrequency beam is not focusable to a single spot. The much more interesting case is where higher orders are generated with a phase mismatch but are collinear. Such a beam may have application to laser fusion.'z The rotational transitions in gases have been extensively used in Raman amplification, and, recently, multiple components of comparable amplitude spanning a broad bandwidth have been generated using both H, and N2 gas.g" Previously, it has been thought that it would not be possible to switch on bandwidth on a timescale much shorter than the dephasing time of the medium, Tz, and that this delay would severely limit the usefulness of the generated specExperiment has tended to support this conclusion! In recent modeling we have discovered how to optimize ultrabroad bandwidth generation in collinear SRS? We shall report on modeling that predicts the generation of more than 40 Stokes orders having intensity greater than 10% of the peak. . L I A,(T) I 'd7. This is shown in Fig. 2 for the same set of parameters. The experimental realization of just a fraction of the predicted bandwidth would be a very significant result. In addition to this, we shall demonstrate that, with an appropriate choice of experimental parameters, it is possible to switch on ultrabroad bandwidths essentially instantaneously in the local time frame (see Fig. 3 ).
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The central motivation for this research is the optimization of collisional absorption in high-energy laser-target .E t-:
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D Here we use specially cut crystals in order to obtain strong amplification of the fanned light for an efficient performance of the double phase-conjugate mirror. The experimental setup is shown in Fig. 1 . Best reflectivities were obtained using asymmetrical focusing of the two interacting beams. We use expanded beams that are afterwards focused to diameters of 1 and 2.5 nun and obtain maximum reflectivities of up to 65% on one of the beams with build-up times of 10 seconds. It can be concluded that strongly convergent beams, combined with a larger interaction region, lead to larger reflectivities and shorter build-up times in the phase-conjugate signal.
Measurements of the fidelity of the phase-conjugation process were performed by letting the phase-conjugate beam interfere with a reference beam in a plane where the two beams should have the same form of their wavefronts. The configuration of our experiment, shown in Fig. 1 , is amended by including the beam-paths drawn in dashed lines. The measuring procedure is as follows: We take a reference beam from the beam splitter (855) and send it to BS4 where it is overlapped with part of the phaseconjugate wave coming from the DPCM via BS3. Coherence between these two waves is adjusted with the adjustable / I NF QMH7 Fig. 1 . Configuration of the double incoherent phase conjugation in an iron-doped KNb03 crystal cut in a special geometry. The scheme shows the relative orientation between input beams and the crystal. The basic setup is drawn in full lines. Dashed lines show two additional beams in an interferometric setup used to characterize the fidelity of the phase conjugation.
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